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1. a}

Show that the hydraulic mean depth of a trapezoidal channel having the best
proportion is half of the minimum depth,

b)

Calculate the discharge of water in such a channel having semicircular bottom of 3m
diameter and two sides as vertical when the depth of flow is 2.7m. Take Chezy's
constant equal to 60 and the slope of the bed is 1 in 2000.

A 3.6m wide rectangular channel coveys 9.0 m/s of water with a velocity of 6m/s. Is
there a condition for hydraulic jump to occur? If so, calculate the height, length and
strength of the jump. Lo

14

Determine the discharge through a trapezoidal channel of width of 8rm and side slopes
of 1 horizontal to 3 vertical. The depth of flow of water is 2.4m and the slope of the
bed is 1 in 4000. Take Chezy's constant C =60,

14

4, a)

Derive an expression for foss of energy head for a hydraulic jurp.

b)

Explain the different water surface profiles.

A jet of water moving at 12 m/s impinges on a concave shaped vane to deflect the jet
through 120° when stationary. If the vane is moving at Sm/s, find the angle of jet so
that there is no shock at inlet. Also compute the absolute velocity of jet at exit both in
magnitude and direction. Assume that the vane is smooth.

14

A Kaplan turbine produces 60000kw under a net head of 25m with an overall
efficiency of 90% taking the value of speed ratio Ku as 1.6, flow ratio x’ as 0.5, and
the hub diameter as 0.35 times the outer diameter find the diameter and speed of the
turbine. Hydraulic efficiency=95% find i) mechanical efficiency (i) overall efficiency
(i1i) vane angles at inlet and outlet

14

7.a)

What is governing and how it is accomplished for different types of water turbines?

b)

What is cavitation? How can it be avoided in reaction turbines?

A centrifugal pump is delivering 0.216 m’/s of water against a head of 18m, the speed
of rotation of impeller being 600 rpm. The diameters at outer and inner periphery of
the impeller are 600 mm and 300 mm respectively. The area of flow is constant at
0.084m2 from infet to outlet of impeller. If the vanes of the impeiler are bent at an
angle of 35° to the tangent at the exit. Determine Manometric efficiency, Inlet vane
angle, Loss of head at inlet to impeller when the discharge is reduced by 35 %.

14




